V* 



mu*mmj? (jp) (12) & [If] ij^ fft & $g (a) (ii)ttffu^i»* 

#^2002-345159 
(P2002-345159A) 
(43)&BiB ¥^14^11^299(2002.11.29) 



(51)IntCL 7 
HO 2 J 
GO 1R 
GO 6F 
HO 1M 



7/00 
31/36 

1/26 
10/44 
10/48 



F I 

HO 2 J 7/00 
G 0 1 R 31/36 
H0 1M 10/44 
10/48 

H0 2H 7/18 



S 2G0 1 6 

A 5BO 1 1 

Q 5G0 0 3 

P 5G0 5 3 

5H0 3 0 



# M&gaftu ol (£12 m) **:rhr< 



(2i)aiH## 


ftE2001 - 137264C P2001 - 137264) 


ammx 


390009531 










(22)ttiSB 


¥$13^ 8 B (2001.5.8) 
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y-^yf =.=l- ^-^v-f p- 














(74)«SA 


100086243 








#S!± «P « W3£) 











(57) [g#j] 

[RIB] ffl««i*a«^2«K:fi*fcf:a«Ufc»* 
T't, J: 0 S^Q:Wfi««0tr So 

ffi5 2tt, StSStH^rtT * 3 «ftfi-tr7U 6 2 4:. tt?frte;V6 
2K*fr*«ffi*tttB , r*«EtttBiaiS6 3i:, 3t*« 
i?K€r«ltti-r S«»ft1*mEH]8& 6 4 fc, *?fi-t:/l/6 2£>l*f 
53EH*f?±-r53i5«f?lt FET66t< ttEtttiJElB 
6 3^6ttm*hfc«EK»^^T3t«flHhF E T.6 6 
ZW)ft£-&Z>CPV 6 1 tZtiiiz., L(OCPU6 1li, 
JWffiLF E T 6 6*»ft«^*«fiEfciW*ttttt, 
«flSS«K»LT«8S*UJI3l86 4*^6«lBSn5JW 

65 teHl/OHMM: F E T 6 6 S**. 




(2) 
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[IS*® 3] Suffi«ta#a{c«J:5S«^S©^UjtcS 

■j^t, iws*i*KJtUTWira4*iitt-r5iia#s 

[!S*®4] r-*ffla*ffa9'>^f-A*i*i:, 

wiBs/x^*{*tejtLT«**«»-r*-r yf- y -y*x 
wiE-i'yf-ys'xvhwt&ti:, 

etc j; 9 &tu s nfcftmmiftffi t »tu s nft ise-mass 

[»*« 5 ] IMEW >r 'J y"x y l- ttttu. flute CP 30 

09**6] «*HrafcttLT«a*08ft-rS«iT 
Jot, 

t. 

irnvm-t^owmm^mmt % mmnmmm^m 
t, 

fl|[8E^««iJitffl>J^^©K:«t 0 iflij^2tifcjc®m^flt flu 40 
os*®7] i»iasiir«s«Bj^afi, «nm£g 
[it*® 8] MEs«as«tb¥gMi, mm^micfc 



i>I«*®6fB5fc<OHrlH. 

[IS*® 9] BrtJ2-b;Ut, 

iiiit wi- s mmztkth? % wee® mme t , 

1»IH*?llJ-fe;UK:W-r5^WtWStttfl-r««S!lttaiHlBS 
flijf B«fi-fed/ ic fit 5 TEttfcffctf 3 1ZW±M t . 

[n*®io] nemnni. ttem-b7uoes« 
juau »ffl«nftaiWF«fc»LTi(WEWi«ttBiaB 

[«*® 1 1 ] tteMmni. £«at • smu^m^ 

*ff -r * c fc tott t f 5 «*® 9 ib« 
[is*® 12] mmfcMfzmnjzm<D®myi&i-v3b 

»ttSti5«IIS»K:WtTS«BSti*36««atfllofil 
[ft*® 13] «»^»cWUTSmi:^!±l^n57t 

w&z®fr&zct*<ftmttztmmi iimnm® 

[ft*® 1 4 ] INIBRHSStf 1 0 0 %$ifta:RMt£ 
[11**15] Ti'^anvtia-^^ix^Vf 

4 yf v ->"x y h nfc c t «ett u 

V x > h m?fi{c« LT3t«A<fT * tetiS IBO%««SKfB 

[1«*® 1 6 ] fltilB«g§© I D Srgffi LT ^tt«E8B(c 
IB«oam?E«©«K7iffio 

[is*® 17] aiiww*«ft*nT^*i:«if*ti* 



(3) 



!ftM 2002-345159 



wajsftaawsaKttLTMSsftsaaasMoffl 
t. 

[^©fiMi&i^] 

[0 00 1] 

xmmtem® ( 2 rMm-y^T a 

»C<*3. J:OBL<tt,-JMt?E«»i:Wr«fi!l»ltt* 
[0 0 0 2] 

hPC^PDA, ftWIB£ftS?tiS1MRNBHI 
H, MD (Mini Disc) m.W. tT-r** * 7^©&«aS( 

-^©arte^LT, 2^att& (secondary battery)*^ 
<ffi<»>&ttTV*. ze>2*MmtLTit. tbRWSM 

vzv&mmi-vijvmmw&mftTvZo atz. 

[0 0 0 3] c:(Dr.-yy;V7kjgttrfi, -7^K?^ 

wte-rsfctot, «y*tf, »¥6-s 6 4 6 9 mm 
antv*. Sfc, ^pM2ooo-i 02 1 ssfui 



nswifciMiLT, {njn^-ottHfiP-crtwssjs*^ 

[0 0 0 4] 

ft, KW6-8 6 4 6 9^Wf>«rM2 0 0 0- 1 0 
2 1 8 594MTett, fe«OS«t«}:»)*?l!!«:Br^W± 

[0005] ate. w&'^vtT'&zz&nmzimt 
%tdbicAC7?7?%m&i, i&amtfiR^ ens 

4.3 5 V/-fe;bi:&5„ Etc, arfi-fe/i^FWC-JllStf 

[0006] ate m&. zymfa-Q&zw&'^tv 
c p u £1*9® Lfc-f >r y y h mm jws < js 
30 i^enrvs. c©-<y-f y^xyba}ft*sijs8-r5«y 
^.if y^^A^*ya?aT*«, ^a^ESST'S^Tca 

MFET fcttaffiiffiHg&T'fcSSSta^it F E T b*M 

rtgTC' A / D g$ {J-f a 9- Ti/fJlgWl) ZTZCtlc 
f4, Wl^tf, -b;Ua&/cO 4.3 5 VULhfca-fS fcS^ 
f ^ c t IC d; (3 W 3tm%#±-r c t ^ T f 5 „ 

40 mrnvmimf. 1 o o %jta)tfeW5aEA^-t;i/a&fe (3 

4 .2 V(±5 0mV)4OT, ^tbP,M^ if£#if.LT 
4.3 5 V/-tr;l/T'S^?t«£^aj-r?>^ffi©^:fttS:S^ 

i4«iS«Oc tA'T'tSA^ •b;bfefc'3 4.35V 

a-eitm*2titctmicis^T. wicmm^v<D^m 

[0 0 0 7] *»W(4. W±©±5ftSBRWIiH*!i¥i* 



r 



[0 0 0 8] 

MtokJtt, «ttStlT«/^a3E«S(SfcM:aBO* 
5 »») % if ©***lc ck o TWS^WlOiEt 

tlT^S. 20 

[0009] c<ottm¥S(antafttttB¥S)(t, «y* 

J- * ft TSg4>> nfc«ite^ffl t ft Wtiffifll tdBB 
[0 0 10] #58l8tt, T-fWmZfift'oi'X 

■tut. cvmmtMcfttzftmmttiztfiaitzmiifc 

&m&£s «Wi«*ift»i«««aiW*iii:lcJ:0 

5£££8S3lfc-fi>C PUfc, c0CPUicj;51SS4O 
rfcBBBBfcfcBitfccfcfcWBfcLTir**. 

[0 0 11] -73, =>>V3.-*i&gm<D* 

ttttu3B£. %ra«£tttu-f sBsiEtttUBB*:. mrfe 
Bfr&«ai2ftfcSEKS^Tft®£±&£fMi^# 

[0012] **, fflo*^=ry*»6m*i:, #f£w so 



WIH 2002-345159 



[0013] cct\ m^iv—y^'m^m^.m. 
«ms(ctttTji*2:«ka«n«x««Hioa«« 

ju>, at, flONtttfi oo%*«o«iBtT«« 
BB*B*»«*c tan?* SOT. $^±{ctir^cffi 

nrcmfffi^ffl^-r a c £ # t? * «. 
[0014] fflco«^e.ffiA5t, *xmifm 

KBjfiffSBSftfcc t*, agg*^jiHi*nsiSBiJit 

IBT'&S I DiSNcioTBBU e«0Eli< 9 »E 

ft#ft«#fcSftT^6a^§;fr**ijwu g»ftm#& 

[0 0 15] gfc^JIWtt, 

y tT a - * t c ft 6 0#^tg^*3El$ ^ -5 fcfecO^n y 

it. Mittf. anttca&*7ci$r?Ae3agjtB*»&*» 

G&&W£LTlt* ^D^AfcEttS-tirfcCD-RO 
M, DVD, *-E'J, /n-Kt-c X^SfO|B1*¥St, 

^ffl^T7 e n^7i,5:ii«-ra^fe#^e.ft5„ 

[0 0 16] 

Km?vT*Mi*waicwftt*. m i a. 

1 0*fll*.*3Vtra-*tt««, Wittf, OADG(0 
pen Architecture Developer's Group) ttli(C?Pfi!!b 

-^)tLT«fiK*ftT^5 0 
[0 0 1 7] 01 tC^-r3yea.-^i/7.rA 1 OK* 
i^T, CPU 11 a, nytfj.-^v'X-rA 1 0£fo<D 

ffLT^So CPU1 ia, •>XrA;Uf$5FSB 



(5) 
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(Front Side Bus) 1 2, W&<D I /O^OifflAX £ LT 
(DP C I (Peripheral Component Interconnect) AX 2 
0> {Sa§£> I /08iffl^Ui:LtO I S A (Industry S 
tandard Architecture) AX 4 0 t^O 3SPg£>AX£ 
ftLT, *»^BR4:fflS««StlTl>*. COCPU 
1 U±, t+yS/a^t'JIcyp^'a-K^f- 

C P U 1 1 OrtSHC 1 ^^atltl 2 8 K 

*li-5 fca&fcl, iffl^XT'$)l) B S B (Back Side Bus) 10 
13£^LT, 5 12K-2M/^hifi0 2**ty 

i/a i 4£B^T^£o B S B 1 3**II&U F S 
B 1 2fc22ttHry5/a 1 4*»«LT«HHfc0^v< 
:3Xh£<S<fflJ*£c 

[0 0 18] FSB12i:PCI/U20^ **rU/ 

PC i^-v^ki»tftiac-pu^Uyy(*xi--pc 

IfVvi?) 1 5*c±oTillS*nTV^o £<DCPU 
7y*y^l5tt, ^V^U 1 6^07^-feXlifp& 
M«lt"*ft«>0^ty3>hU— 5«*B^ F S B 1 2 20 
tPCI/U20 £<Dm<DT-2t££^(Dg*mfr 

^^y^^6Ul6^ CPUl l^R^n^AOi 

till?**. 1ti(fi^DRAM^^7 ,, TM^ 
tU «|Atf6 4MB*«PttfilU 3 2 0MBSTit» 

^jsaass* a- K")x7 jtfrr s fc *o#a f 5 

A, «£S»tciRl^6tlfe7y , J-Jr-'>3yyny5 30 
A, SBS-TS77»y^aR0M4 4tCtt)»*nfeB I 0 
S (Basic Input/Output System : ffi^AtttfrVXr A) 

[0 0 19] If f^^^S/Xfi. 1 7 tt. If x^tcMii 

cpui 1 fr&offiHfSH^aasu saiaCfcjia 

6c©tWfMB*K*HlLT, ffif^xywtLC 
D)l 8£j&iET-££LTffi£LT^§o 40 

[0 0 2 0] PC I/*X2 0Ji, tt«WB2&r-*e 
&tf^Hg£AXT*i&!K x-*AXiflg£3 2 tr^ 
M:64lf-yK «*ftft«WS*3 3MHz, 6 6MH 
Zs «*r-*KaaW*l 3 2MB/*4\ 5 2 8MB/ 
»tr*tt«tJ:t>TSI«ft«nTV^*. COPCIA 
X20tcte> I/07'J7^2K A-K;U3>hD 
-72 2, t-f^^7^fA2 5, Fy+V^X 
f— : ^3 y-f:/£ — 7x~X(Dock I / F ) 2 6 , mini P 
C I 3***2 7 ftT^S. 

[0 0 2 1 ] *-hVUayhO-72 214, PCI/^ so 



X2 0O/U^t;l/**-hVU7D7 h23W> 
^7x-xn^^(^ FAX) 

ttt, PC*-F2 4*»«*acfc*^*rcfc*o F 

^^-7x-X2 6£^LTP C I AX 2 0^}gSt£ 
ft3o miniP C I n%5*2 licit. ^-P C I 

(■IniPC I)*-F 2 83WBKSnft. • 
[0 0 2 2] I/07'J7S/2 1^ P C I AX 2 Oh 
I SA/U4 0kO7 , JyySig*«xTl^. 

hp- 7(PiC)«fe yp^777;i/^y^-/^ 

• £^(P I T)tSgt, I D E (Integrated Device Ele 
ctronicsK^*--7x-Xtt*k USB (UniversalSer 
ial Bus)tl^ SMB (System Management BusH 

(RTC)%rtIUWo 

[0 0 2 3] DMAa>bP-7», FDD»D/S 

jaas^^-rv^tu 1 6tonor-*)Ei3S*cpu 

1 10^rS4L^ffrafc»0«*lTft*. P I C® 

lilt. jasa««fr6oiijo5i#fi*(i RQjfcfSSL 

T\ p/f^7 P n^vA(|iJDaA^N>K^)^^f^-ti:^ 
P 1 Tfflfett* *>fvfi^*3T€JaW?» 
S**4«iT*4B. *fc. IDE^fy^7x-XH 
f££cfcoT*SSSft£^y£-7x--X&, IDEA- 
FrVX* F"7>T7 r (HDD)3 1 tfSttStlSflk CD 
-ROMK7^f73 2 2MT A P I (AT Attachment Pac 
ket Interface)&M2tl£o lOC D-ROMF7^7 
3 2<Oftfc?HC, DVD (Digital Versatile Disc)F^ 
5 ft, moZ'-f-fVl DE*«*<»ttStlTfe 
HDD3 1 J f>CD-R0MK7>f732SO 

^ffiiBitttBu, y-fPC*<trto'^f-< 

FDD W * © ck 5 &ffi<D«3i t SE» RTfiEAo 
[0 0 2 4] Sfe, I/07 ,, J-y^2 lfcttUSBtf- 

F^R^enxteo, c©usb#-M4, m*i£s- 

ttttSftT^*. Wc, I/07'j7v ? 2 1l:^ SM 
AX^bt E E P ROM3 3?!)WnT0^o C<D 
EEPROM3314, i-iffc«fcoTa8Shfc/^7 
- F^X-A-A^lf-AxV- Fs Bq D pS"J 7;v#^ 



(6) 
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[0 0 2 5] Mtc£fc. 1/071)^2 l&s WHO 
»5 OfcftttSnTl^o «»lfilES5 0tt, W*tfAC 

i oov<o«ffl«iR^«aasnTAc/Dcas«*ffft 

^AC7^5 K /^yf-y (2#W6) k bT0>f V 
fyyxyHi(!5 2, LO^>f ! Ji/iyhfi5 2 
*3t«-fSk#teAC7*V*5 l^yr'J^xyh 
«ffi5 2^50m^mSK«:«f9BSK.S^yx , J^g5 

S+15V, +5V, +3.3 vwoiifltemE**j« 
■T3DC/DC3>7*-£(DC/DC)5 io 

[0 0 2 6] -77, I/07'J7^2 1««37 

5 0 COa^-yjrtt, «BE»5 Ok0HT#80flW 20 
§0 «H[slliS5 0tt, cons^^&OJtSfcJSi; 

[0 0 2 7] I SA/U4 0^ PC I/<U2 0,fc9fc 

fcf-yK **7*-*(BJBSS4MB/#)o COISA/^ 
X4 0tC(i, y-F7WP^>4 2fc»tt*hfcx 
^fyK3>Ka-7 4K CMOS 4 3, 75 v$/ 30 
iROM44, Super I/0ayhu-74 5tf« 

ftfcfcffl^&tlSo (LOS u per I/03>hD-7 
4 5fc«:I/0*-M 6#JStt*tlTfc!K FDDO 

(PiO), >"J 7;W- h^L/-r>y 7;i/f-^oA 

[0 0 2 8] i^f'V K3>ho— 5 4 Hi, Hiftb 

h • aVhD-7(PMC : Power Management Con troll 
er) £ H 1 T y ~ h 7 W P ^ y>42 k 

[0 0 2 9] B2«\ **SI©J6»£fett*SttJS«{S 

0»a**ff'T*^-1'*O3yiia->T«»C P U 6 
1 , Wfi-te;!/ 6 2 £>mEE£:1$tB LTCPU61 (Cilft-f 50 
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S«EteUilHl8S6 3, Hft!tfz;V6 2 KjffiftSftifrfcillte 
LTC PU 6 Kc5ift|-rS1l«ittHlllgS6 4*H1*TV 

«r«tt-r*3S**ff±F E T 6 5 (F E T 3). g^?t«tc 

HLT^yfyyxyn»5 2^«i^-r^?t«#±F 

ET6 6(FET4)mtW 0 
[0 0 3 0] CPU61B, «EtttUBB6 3fr&{|9 
fcAftU rt»TA/DS»LT*ffl«BEft*-*UT 

tC, «fi-b;l/ 6 2 fl>fe/M6fc 0 4.35 V W±tCigt" S 
fcaW^iMfartotlT^SkJIftLT, ft«ffi£FE 
T 6 6 (F E T 4)«r*7f*cfc*cJ:0SSaWWte:3St* 
ff±"T*J:3te«**tiTo^o IPS, WrteOiS?tS 
(1 0 0%)lclol,fZ>mE.tflz)\<&tcK) 4 .2 V(±5 0m 
V)T*SCk^6, «U««*H*«*T4 .3 5 V/ 

fc* CPU6 1ti, S/7fAflfP6Sx^<fy Fli> 
Fp-74 1 fcOIHT, afitl(COMl)«fflV^JIffl 

Kit), m& znrcmizjzmvmmzmiE? % m^o 

100 3 1] H3(a).(b)tt, U^^A^^^HrfiO 
ft«#ttfci5*bfcEIT*&9, 03 (a)ti!Em^?ctt^O 
9^14$:^ U 0 3(b) l&tmic £&mi%ftm<D%f&%7rs 
LTt'^o B3(a),(b)fc*Vt, ^tl^nSIWKi^ 
Mm® (hours), tK(llltt5E««Stt(m A) fc 
SriSbTfctK ^n^nSHfi^MkJtmUffik^^ti 
TVSo H3 (a)£5VrJ:3fc:* IEHr&3fcW#T*te, H 
?fiS«^*S-S(BI3 (a)TJi6 0%)KlfcftSt, 

aVjv£<&oTt/><o Wfcfcf, ?ttttiW3 0 0m 

[0 0 3 2] bfrbft#5, S/XfA*WV^7- • * 
7<Dk£tCF ET3SftliF E T 4 tfJS&fifcilSrigiL-r 

k, H3(b)t^'rj:da:atir?t«*^atotiTbs 

•5o H3(b)^-reiJT*tt, 0J*tfAC7^7°#5 1# 
16VO^mffi, 3 .3 A (3 3OOmA)0J6««EW14 
**LT»0, JfitttfgtSk* %««3HPjft«c±A6« 
£X\ IPS, -fe;W&fi:D4.3 5 VfiLbteiWftkaW 
3E«Wftt)nTt^k*ftbT»f^-r«««liaK(3E 
■tfikF E T 6 6)«c±03t«*3S»JWfc±ai>*ST, 
3.3AT«^llTL$9o S/XfA*{*tf*^ 
b— >a y*ok*f:ii, A**lct«*4ttlS 
-T£<DT\ ?E««8tt)bV 0J*tf2 .0Aftifk/hS<fc 
^ti^«ISl£lSS(5fta{f±FET6 6)^«<^T 

[0 0 3 3] *cLT\ #£ffi^fi|T'«\ mrfiSflk^t 
*«WkOH««rffla-r*ckT% Wfi«c»LTJWtW 
58Sbfcfc«»fr*ci:kbft. B4», iE*3t««PO 
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mm®$kftmmmtcDM%Z7r^rcm-v$>Zo 04-p 

[0 0 3 4] 05 (a).(b)«\ ^SSO^Tffl^e. io 
9, 05 (a){ig1£&m©fc&©x-7;V©^J£7* 

U 05(b)&, 0 5 (a)<D®ucm-3<mi%mm&tiiffl 

T*£3„ 0 5 (b)t^-r«t5tc, 3.3A©1 

CfctfT'fS. Sfc, 2 .0 AOHiftAWlftil^;: 20 

s. (5rn©«B-tmHijSfi« i oo%&m'&o. was 

fiEtt 4.20 V/-fe/l/WTT'^SlHlSS^«l <Ctfrt>, 
$£±<D?$mtf%±t%C £&%<%%, fii 0 5(a) 

[0 0 3 5] C©J:$ftStt*»©*Uii:««MI 

2©CPU6 HCTHff^n«ffia^n>y^^^Lfc0 
**ffi<OJgfilTtt, «W^tHlHlSl6 4fr5©lti 
rt***Taro»*fflje**a«««a!lJe»7 l, 7c 

e^ks-^t, wt!iSft*ftttr««>i8jHiJiW7 
a t ms t u mnm ( a h ) t Lz<Dwemm. 

LftS^ffl(Wh)tbrottffiSlBS:WtH-r*c:t^T* 40 

[0036] s^mi5fi^air-7';i/7 3tc«, wmm 

i«Wff»7 4T'ti, H«««Ettffif— 7/U7 3(c*&ffl£ 

TU>«. ?E««$F ET*7fi§*g|57 5Ttt, S^mK 
«^7 4fr&JMT**fc*"JIW£ftfc*Se> jftl» 
±FET66(FE T 4 )*»ft«-&T««*»WWK:ff 
jh*4«. Sft, g»5g£iI*nS57 6U, AHt*«E¥iJWr so 
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[0 0 3 7] H7B\ 05 (a)te*ff— ^/b*ffifflL 
fdI£©©a©iffitt£*Lfc7n-^*-hT*£5. 
yf'Jfiy hW65 2©C PU 6 IT'tt, £1\ 5t« 
*fr£fr©fiJ«tf&£ft(X-f-y7l 0 1), ftWPVli. 

^■£\c\mmL. fzw.'pv&zm'&fci^ jmm.ffi.rn 

0 2). ^LT, «tt8SH*ffi7 

fee.ns(7s7 L 'y7 p i 0 3)= s«msa¥ij»iffl57 4 
anr*at»aiy-7 , ;i/7 3tc«tt$tifcx-7^ 

0 0%£Ltc*>%<DO%fre>7 0%(/>»j£WT*-&«> 
T7710 4). *ft*»fc-*-«*»CU\ «iffiffitf3 .0 
fix lEttTfcSifcLTXf-^l 0 1 fcM£. 3. OA 

[0038] gm&mT'it, nn&mF e t*7»^» 

7 5fc<tt>, «KlalBn?*45fc«fflI:F ET6 6 
(F E T 4)fcJ:*&Wih^!W4fett*(*f-»y7' 
10 6). g«fS£iI&3gP7 6KJ:&, m<D 

i'Xf AlOx^f 7 K3 V h n-7 4 Hcffi 
SlJn5(Xf7ri 0 7) 0 *©&, i/X-rAfilT'tt, 
WAtf L C D 1 8*fflWMO«tSa- ^KjlftlL 
(X-r-y7l 0 8), gfffliWTtS. 
[0 0 3 9] *K, S»«i5lt!pJ8lTSI5 7 

1 0 4©*ft*j«feS!8:t>»*Ka:, g#fti7it&ttix- 
7;b 7 3 fcfe«ft^nfc-r-7;V1t «c*-3^TS«tf 7 
1 %A->P>8 0%©F^S^WJ^?n(Xr>y7 p l 0 
9), SfcJ&Sif^Ctt, SSSffl^2 .5 A*fi*Tl^ 
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(54) POWER SUPPLY SYSTEM, COMPUTER DEVICE, BATTERY, 
PROTECTING METHOD FOR ABNORMAL CHARGING, AND PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a safer 
battery, even if hypothetically double- 
abnormality occurs. 

SOLUTION: An intelligent battery 52 includes a 
battery cell 62 which charges and discharges the 
battery, a voltage detecting circuit 63 which 
detects voltage to the battery cell 62, a current 
detecting circuit 64 which detects the charged 
current, a charging stop FET 66 which stops 
charging to the battery cell 62, and a CPU 61 
which operates the charging stop FET 66, based 
on the voltage detected from the voltage detecting 
circuit 63. This CPU 61 recognizes it as an 
abnormal condition, if a charging current value 
detected from the current detecting circuit 64 is 
larger than a standard one relative to the battery 
capacity, before the voltage for operating the 
charging stop FET 66 is reached, and operates the 
charge stop FET 66. 

* NOTICES * 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The current-supply system characterized by to have a detection means detect 
the abnormal occurrence of said cell, based on a charging current measurement means is 
the current-supply system equipped with the cell which supplies power to a body, and 
measure the charging current of said cell, a cell capacity calculation means compute the 
cell capacity of said cell, and the charging current value acquired by said charging current 
measurement means and said cell capacity computed by said cell capacity calculation 
means. 

[Claim 2] The current supply system according to claim 1 characterized by having further 
a protection-feature actuation means to operate a protection feature, based on detection of 
the abnormal occurrence by said detection means. 

[Claim 3] The current supply system according to claim 1 characterized by having further 
a notice means to notify an abnormal occurrence to said body, based on detection of the 
abnormal occurrence by said detection means. 

[Claim 4] It is the computer apparatus equipped with the body of a system which 
performs data processing, and the intelligent cell which supplies power to said body of a 
system. Said intelligent cell While computing cell capacity by integrating the charging 
current detected by the cell eel which performs charge and discharge, the current detector 
which detects the charging current over said cell eel, and said current detector The 
computer apparatus characterized by having CPU which recognizes the abnormal 
occurrence of a cell based on the charging current value detected by the current detector 
concerned and the computed cell capacity concerned. 

[Claim 5] Said intelligent cell is a computer apparatus according to claim 4 characterized 
by having further the protection network which performs halt actuation with the 
directions from the CPU concerned based on recognition of the abnormal occurrence by 

said CPU. - 

[Claim 6] The cell characterized by to have a biopsy appearance means from 
abnormalities detect an abnormal occurrence based on a charging current measurement 
means is the cell which supplies power to an electrical machinery and apparatus, and 
measure the charging current over a cell eel, a cell capacity addition means integrate the 
cell capacity of said cell eel, and the charging current value measured by said charging 
current measurement means and the cell capacity integrated by said cell capacity addition 
means. 

[Claim 7] Said biopsy appearance means from abnormalities is a cell according to claim 6 
characterized by detecting an abnormal occurrence based on the table information for the 
malfunction detection which showed the relation between cell capacity and a malfunction 
detection current value. 
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[Claim 8] said biopsy appearance means from abnormalities — cell capacity — responding 
— a case — dividing — carrying out — having — setting — having had — a cell — capacity -- 
the charging current — a value — the cell according to claim 6 characterized by detecting 
an abnormal occurrence based on relational expression. 

[Claim 9] A cell eel and the electrical-potential-difference detector which detects the 
electrical potential difference to said cell eel, The current detector which detects the 
charging current over said cell eel, and the charge halt section which suspends the charge 
over said cell eel, It has the control section which operates said charge halt section based 
on the detected electrical potential difference from said electrical-potential-difference 
detector. Said control section The cell characterized by detecting an abnormal condition 
based on the charging current value detected from said current detector, and operating the 
charge halt section concerned before reaching the electrical potential difference which 
operates said charge halt section. 

[Claim 10] Said control section is a cell according to claim 9 characterized by judging 
that abnormalities occurred when the charging current value which computes the capacity 
of said cell eel and is detected from said current detector to the computed capacity 
concerned is larger than the usual value. 

[Claim 11] Said control section is a cell according to claim 9 characterized by performing 
actuation of said charge halt section accompanying detection of said abnormal condition 
when connecting with the device equipped with the battery charger which adopts constant 
current and a constant-potential charge method. 

[Claim 12] The protection approach of the abnormality charge characterized by using a 
protection feature when the value of the charging current value which is the protection 
approach of the abnormality charge in a cell, measures the charging current value over 
said cell, computes the addition capacity in said cell and is measured to the addition 
capacity computed is larger than a predetermined value. 

[Claim 13] The protection approach of the abnormality charge according to claim 12 
characterized by using a protection feature based on the information which defined the 
reference value which indicates the values of the charging current value detected to be 
abnormalities to addition capacity. 

[Claim 14] The protection approach of the abnormality charge according to claim 12 
characterized by said addition capacity using a protection feature in less than 100% of the 
condition. 

[Claim 15] It is the protection approach of the abnormality charge in the intelligent cell 
equipped with the microcomputer. It recognizes that said intelligent cell was connected to 
the device equipped with the battery charger which performs constant current and 
constant-potential charge. The charging current value at the time of charge being 
performed to said intelligent cell, shifting to constant-potential charge from constant- 
current charge is measured. The protection approach of the abnormality charge 
characterized by suspending charge compulsorily when it judges whether abnormality 
charge is made based on the charging current value measured and it is judged that 
abnormality charge is made. 

[Claim 16] The protection approach of the abnormality charge according to claim 15 
characterized by recognizing having received ID of said device and having connected 
with the device concerned. 

[Claim 17] The protection approach of the abnormality charge according to claim 15 
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characterized by notifying that abnormality charge occurred to said device when it is 
judged that abnormality charge is made. 

[Claim 18] The program for realizing the function to use a protection feature when the 
value of the charging current value measured by the microcomputer contained in a cell to 
the addition capacity computed with the function which measures the charging current 
value over said cell, and the function which computes the addition capacity in said cell is 
larger than a predetermined value. 

[Claim 19] The function to recognize that said cell was connected to the device which 
equips the microcomputer contained in a cell with the battery charger which performs 
constant current and constant-potential charge, The function which measures the charging 
current value at the time of charge being performed to said cell while shifting to constant- 
potential charge from constant-current charge, The program for realizing the function to 
judge whether abnormality charge is made based on the charging current value measured, 
and the function to suspend charge compulsorily when it is judged that abnormality 
charge is made. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power distribution system which 
repeated charge and discharge and was equipped with the usable cell (rechargeable 
battery), and relates to the power distribution system which prepared the protection 
feature to abnormality charge in more detail. 
[0002] 

[Description of the Prior Art] In various electrical machinery and apparatus, such as an 
information terminal equipment represented by a note type personal computer (note PC), 
and PDA and a cellular phone, MD (Mini Disc) equipment, and a video camera, the 
rechargeable battery (secondary battery) is widely used as a cell of the type which can be 
used repeatedly, repeating charge and discharge. As this rechargeable battery, capacity is 
also comparatively large and a nickel hydoride battery and a nickel-cadmium battery 
(nickel cadmium cell) also with a cheap price are adopted. Moreover, compared with a 
nickel-cadmium battery, the lithium-polymer battery using a solid polymer etc. exists, 
without using the electrolyte of a lithium ion battery with the high energy density per unit 
weight, and a liquid. 

[0003] In the rechargeable battery (cell) represented by this nickel hydoride battery, a 
nickel-cadmium battery, a lithium ion battery, the lithium-polymer battery, etc., if it will 
be in a overcharge condition or an overdischarge condition, faults, such as damage on 
performance degradation or an electrode and a short circuit inside a cell, may occur. In 
order to cope with such fault, the technique in which the signal by detection of a battery 
voltage fall and detection of an internal short circuit of a dc-battery performs short circuit 
warning is shown by JP,6-86469,A. Moreover, in JP,2000-102185,A, even if it connects 
separately the each secondary cell eel which is the 1st cell group, and the each secondary 
cell eel which is the 2nd cell group to a supervisory-control means, respectively and an 
internal short circuit occurs by the cell group of any 1, it is indicated about the technique 
of preventing a short-circuit current flowing in the rechargeable battery eel belonging to 
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other cell groups. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although it is possible to prevent 
the thing of a short-circuit current to flow on a cell in JP,6-86469,A and JP,2000- 
102 185, A which were mentioned above when an internal short circuit generates a cell in 
the condition of having charged to the electrical potential difference more than 
predetermined, by the abnormalities of a crisis, a cell cannot be prevented from it being 
in a dangerous condition. With the technique indicated by these official reports, if the 
internal short circuit of a cell eel occurs further to the cell which has been in an 
overvoltage condition, a cell will be in a dangerous condition. 
[0005] Moreover, in order to charge the rechargeable battery which is a cell pack, the 
battery charger which went via the AC adapter is used, but if the switching transistor in 
this battery charger and the short circuit prevention transistor for the short circuit 
prevention in a battery charger cause short circuit destruction, an AC adapter and a cell 
will carry out abnormality charge of the cell for a short circuit as a lifting and a result 
electrically (1st error). Charge is performed until the first protection network inside a cell 
pack works in this case, but at this time, cell voltage will serve as about 4.3 5 v / eel, if a 
lithium ion battery is taken for an example. Furthermore, when a short circuit occurs 
inside a cell eel, (the 2nd error) and a dangerous condition can be considered, and it is 
necessary to design by taking into consideration the condition that a cell exists under hot 
environments. 

[0006] Moreover, the intelligent cell which contained CPU in the interior of the cell pack 
which are current and a rechargeable battery is used widely. What builds the discharge 
halt FET which is the charge halt FET and discharge protection network which constitute 
this intelligent cell, and which are a charge protection network in a lithium ion battery, 
for example in the cell pack is used. CPU inside a cell pack is carrying out the monitor of 
the cell voltage by inputting a signal from an electrical-potential-difference detector, and 
carrying out A/D conversion (analog-to-digital conversion) inside. In this cell pack, if it 
reaches more than 4.35 V per eel, charge can be compulsorily suspended by considering 
that abnormality charge is performed and turning off the charge halt FET, for example. 
Since the electrical potential difference in the full charge (100% charge) of a cell is 4.2V 
(**50mV) per eel, it is thought that the present design which detects abnormality charge 
in 4.35V / eel in consideration of a detection error etc. is appropriate. However, although 
a safe condition can be maintained in the usual condition, in the condition of having 
charged to 4.35V per eel, a dangerous condition can be considered that abnormalities, 
such as an internal short circuit of a cell eel, occur further. In consideration of the 
conditions of environmental temperature etc., it is necessary to cope with the worst 
condition. 

[0007] The place which it is made in order that this invention may solve the above 
technical technical problems, and is made into the purpose is to offer a safer cell, even 
when it is assumed that accidental abnormalities occurred in the duplex. 
[0008] 

[Means for Solving the Problem] Even if a short circuit occurs for example, inside a cell 
eel, while the basis of this purpose and this invention maintain safety Even if it is a case 
as the cell has been charged according to the fault of the battery charger (or part with a 
device) connected by the electrical potential difference more than predetermined Before 
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using the 1st conventional overvoltage protection, charge is compulsorily suspended by 
detecting the abnormalities of a battery charger (or part with a device). Namely, a 
charging current measurement means for this invention to be the current supply system 
equipped with the cell which supplies power to a body, and to measure the charging 
current of a cell, A detection means to detect the abnormal occurrence of a cell based on 
the cell capacity calculation means which computes cell capacity of a cell (addition), and 
the acquired charging current value and the computed cell capacity (biopsy appearance 
means from abnormalities), Based oh detection of an abnormal occurrence, it is 
characterized by having a protection-feature actuation means to operate a protection 
feature, and a notice means to notify an abnormal occurrence to a body based on 
detection of an abnormal occurrence. 

[0009] This detection means (biopsy appearance means from abnormalities) can be 
constituted so that an abnormal occurrence may be detected based on the table 
information for the malfunction detection which showed the relation between for 
example, cell capacity and a malfunction detection current value, moreover, cell capacity 
- responding — a case — dividing -- carrying out - having — setting — having had -- a 
cell - capacity — the charging current - a value it can constitute so that an abnormal 
occurrence may be detected based on relational expression. 
[0010] Furthermore, the cell eel in which this invention is the computer apparatus 
equipped with the body of a system which performs data processing, and the intelligent 
cell which supplies power to the body of a system, and this intelligent cell performs 
charge and discharge, While computing cell capacity the current detector which detects 
the charging current over this cell eel, and by integrating the detected charging current It 
is characterized by having CPU which recognizes an abnormal occurrence based on the 
charging current value detected by the current detector and the computed cell capacity, 
and the protection network which performs halt actuation with the directions from CPU 
based on recognition of the abnormal occurrence by this CPU. 
[001 1] On the other hand, this invention is a cell connected to the body of a computer 
apparatus etc. (intelligent cell) It can grasp by carrying out. Namely, the electrical- 
potential-difference detector which detects an electrical potential difference [ as opposed 
to a cell eel and a cell eel in the cell by which this invention is applied ], The current 
detector which detects the charging current, and the charge halt section which suspends 
the charge over a cell eel, It has the control section which operates the charge halt section 
based on the detected electrical potential difference from an electrical-potential- 
difference detector. This control section Before reaching the electrical potential 
difference which operates the charge halt section, an abnormal condition can be detected 
based on the charging current value detected from a current detector, and it can be 
characterized by operating the charge halt section. 

[0012] Moreover, when the value of the charging current value measured to the addition 
capacity which ****** and this invention are the protection approaches of the 
abnormality charge in a cell, measures the charging current value over a cell, computes 
the addition capacity in a cell, and is computed from other categories is larger than a 
predetermined value, the description of using a protection feature is carried out. 
[0013] When an unusual current flows using a protection feature based on the 
information which defined the reference value which indicates the values of the charging 
current value detected to be abnormalities to addition capacity, such as for example, table 
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information and a formula, here to the description, then addition capacity, it is desirable 
at the point which can detect an abnormal occurrence immediately. Moreover, since 
addition capacity can use a protection feature in less than 100% of the condition, the cell 
which was very excellent also on insurance can be offered. 

[0014] Moreover, ****** and the protection approach of abnormality charge that this 
invention is applied, from other viewpoints For example, the thing for which the cell was 
connected to the device equipped with battery chargers which perform constant current 
and constant-potential charge, such as the common note PC The charging current value at 
the time of charge being performed to a cell, recognizing by ID which is the identification 
information sent out from a device, and shifting to constant-potential charge from 
constant-current charge is measured. When it judges whether abnormality charge is made 
based on the charging current value measured and it is judged that abnormality charge is 
made, it is characterized by suspending charge compulsorily, 
[0015] Furthermore, this invention can be grasped as a program for making the 
microcomputer contained in a cell realize each of these functions. These programs can be 
offered from the program transmission equipment in a remote place through a network to 
the microcomputer which is a processing unit. What is necessary is just to consider as a 
configuration equipped with storage means, such' as CD-ROM which made the program 
memorize, DVD, memory, and a hard disk, and a transmission means to transmit to the 
equipment side which reads a program from these storage means and performs a program 
through networks, such as a connector, the Internet, and LAN, as this program 
transmission equipment. Moreover, also when offering a program using storages, such as 
CD-ROM, it thinks. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on 
the gestalt of operation shown in an accompanying drawing. Drawing 1 is drawing 
having shown the hardware configuration of the computer system 10 to which the gestalt 
of this operation is applied. The computer apparatus equipped with this computer system 
10 is constituted for example, based on the OADG (Open Architecture Developer's 
Group) specification as a notebook PC (notebook mold personal computer) which carried 
predetermined OS (operating system). 

[0017] In the computer system 10 shown in drawing 1 , CPU1 1 functions as brains of the 
computer system 10 whole, and is performing various programs under control of OS. 
CPU1 1 interconnects with each component through the bus of a three-stage called FSB 
(Front Side Bus) 12 which is a system bus, the PCI (Peripheral Component Interconnect) 
bus 20 as a high-speed bus for I/O devices, and the ISA (Industry Standard Architecture) 
bus 40 as a low-speed bus for I/O devices. This CPU1 1 is storing a program code and 
data in cache memory, and is attaining improvement in the speed of processing. In recent 
years, although SRAM about a 128K cutting tool is made to accumulate on the interior of 
CPU1 1 as a level 1 cache, in order to compensate lack of capacity, the about [ 512K-2 M 
byte ] level 2 cache 14 is placed through BSB (Back Side Bus) 13 which is a dedicated 
bus. In addition, it is also possible to hold down cost low by omitting BSB 13, connecting 
a level 2 cache 14 to FSB 12, and avoiding a package with many terminals. 
[0018] FSB 12 and PCI bus 20 are connected by the CPU bridge (host-PCI bridge) 15 
called memory / PCI chip. This CPU bridge 15 has composition containing the memory 
controllership function for controlling the access actuation to main memory 16, the data 
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buffer for absorbing the difference of the data transfer rate between FSB 12 and PCI bus 
20, etc. Main memory 16 is memory which is used as the reading field of the executive 
program of CPU1 1, or a working area which writes in the processed data of an executive 
program and which can be written in. For example, it is possible to consist of two or 
more DRAM chips, for example, to equip 64MB standardly, and to extend to 320MB. 
Firmware, such as BIOS (Basic Input/Output System; basic input/output system) stored 
in the various drivers for carrying out hardware actuation of OS or the peripheral devices, 
the application program turned to specific business, and the flash ROM 44 mentioned 
later, is contained in this executive program. 

[0019] The video subsystem 17 is a subsystem for realizing the function relevant to video, 
and contains the video controller. This video controller processes the drawing instruction 
from CPU1 1, reads this drawing information from video memory, and is outputting it to 
the liquid crystal display (LCD) 18 as drawing data while it writes the processed drawing 
information in video memory. 

[0020] PCI bus 20 is a bus in \tfhich comparatively high-speed data transfer is possible, 
and is standardized by the specification which carries out [ data bus width of face ] 
33MHz, 66MHz, and the maximum data transfer rate for 32 bits or 64 bits, and maximum 
operating frequency in 132MB /and 528MB/second a second. The I/O bridge 21, the 
CardBus controller 22, the audio subsystem 25, the docking station interface (Dock I/F) 
26, and the miniPCI connector 27 are connected to this PCI bus 20, respectively. 
[0021] The CardBus controller 22 is an exclusive controller for making the bus signal of 
PCI bus 20 link with the interface connector (CardBus) of the CardBus slot 23 directly, 
and can load this CardBus slot 23 with PC card 24. The docking station interface 26 is the 
hardware for connecting the docking station (not shown) which is functional growth 
equipment of a computer system 10. If Note PC is set to a docking station, various kinds 
of hardware elements connected to the internal bus of a docking station will be connected 
to PCI bus 20 through the docking station interface 26. Moreover, the mini PCI 
(miniPCI) card 28 is connected to the miniPCI connector 27. 

[0022] The I/O bridge 21 is equipped with the bridge function of PCI bus 20 and ISA Bus 
40. Moreover, while having DMA controller ability, a programmable interruption 
controller (PIC) function, a programmable interval timer (PIT) function, an IDE 
(Integrated Device Electronics) interface function, a USB (UniversalSerial Bus) function, 
and a SMB (System Management Bus) interface function, the real time clock (RTC) is 
built in. 

[0023] DMA controller ability is a function for performing data transfer between 
peripheral devices, such as FDD, and main memory 16 without mediation of CPU1 1. A 
PIC function is a function to answer an interrupt request (IRQ) from a peripheral device, 
and to perform a predetermined program (interrupt handler). A PIT function is a function 
to generate a timer signal a predetermined period. Moreover, the IDE hard disk drive 
(HDD) 31 is connected, and also, as for the interface realized by the IDE interface 
function, ATAPI (AT Attachment Packet Interface) connection of CD-ROM drive 32 is 
made. IDE equipment of other types like a DVD (Digital Versatile Disc) drive may be 
connected instead of this CD-ROM drive 32. The external storage of HDD31 or CD- 
ROM drive 32 grade is stored in the receipt location called the "media bay' 1 for example, 
within the body of note PC, or a "device bay. 1 ' Such external storage equipped standardly 
may be attached exchangeable and exclusively with other equipments like FDD or a cell 
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pack. 

[0024] Moreover, the USB port is established in the I/O bridge 21, and this USB port is 
connected with the USB connector 30 prepared in the wall surface of the body of note PC 
etc. Furthermore, EEPROM33 is connected to the I/O bridge 21 through SM bus. This 
EEPROM33 is the memory for holding information, such as a password registered by the 
user, a supervisor password, and a product serial number, it is nonvolatile and rewriting 
of the contents of storage is enabled electrically. 

[0025] Furthermore, the I/O bridge 21 is connected to the power circuit 50 again. The 
power circuit 50 is equipped with the circuit of the DC to DC converter (DC/DC) 55 
grade which generates the direct-current constant voltage of +15V, +5V, and +3.3V grade 
used by the dc-battery change-over circuit 54 which switches the electric power supply 
path from AC adapter 51 or the intelligent cell 52 while charging AC adapter 51 which is 
connected to the source power supply of AC100V, and performs AC/DC conversion, the 
intelligent cell 52 as a dc-battery (rechargeable battery), and this intelligent cell 52, and 
the computer system 10. In addition, as a cell pack, to a body system, although the 
intelligent cell 52 has free removal, it may be formed in the interior of the case of an 
others and body system. 

[0026] On the other hand, the logic (state machine) which manages the power-source 
condition of the computer system 10 including actuation of the internal register for 
managing the power-source condition of a computer system 10 and this internal register 
is prepared in the interior of the core chip which constitutes the I/O bridge 21. This logic 
sends and receives various kinds of signals between power circuits 50, and recognizes the 
actual electric supply condition from a power circuit 50 to a computer system 10 by 
transmission and reception of this signal. The power circuit 50 is controlling the electric 
power supply to a computer system 10 according to the directions from this logic. 
[0027] ISA Bus 40 is a bus where a data transfer rate is lower than PCI bus 20 (for 
example, bus width of face of 16 bits, the maximum data transfer rate of 4MB/second). 
The embeded controller 41 connected to this ISA Bus 40 at the gate array logic 42, 
CMOS43, a flash ROM 44, and Super I/O controller 45 is connected. Furthermore, it is 
used also in order to connect the peripheral devices like a keyboard / mouse controller 
which operate comparatively at a low speed. This Super I/O Port 46 is connected to I/O 
controller 45, and I/O (PIO) of the parallel data through a drive and parallel port of FDD 
and I/O (SIO) of the serial data through a serial port are controlled. 
[0028] The embeded controller 41 is bearing a part of power-source function manager 
with the gate array logic 42 by the power management controller (PMC:Power 
Management Controller) connected and built in the power circuit 50 while controlling the 
keyboard which is not illustrated. 

[0029] Drawing 2 is drawing having shown the configuration of the intelligent cell 52 
equipped with the abnormality charge protection feature in the gestalt of this operation. 
The intelligent cell 52 by which the gestalt of this operation is applied equips the interior 
of a cell pack with CPU61 which is the microcomputer which performs processing for 
abnormality charge protection, the electrical-potential-difference detector 63 which 
detects the electrical potential difference of the cell eel 62, and is notified to CPU61, and 
the current detector 64 which measures the current which flows in the cell eel 62, and is 
notified to CPU61 . Moreover, it has the charge halt FET 66 (FET4) which protects the 
intelligent cell 52 on the occasion of the discharge halt FET 65 (FET3) and abnormality 
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charge from which the intelligent cell 52 is protected on the occasion of abnormality 
discharge. 

[0030] CPU61 inputs a signal from the electrical-potential-difference detector 63, it 
carries out A/D conversion inside, and it is carrying out the monitor of the cell voltage. 
For example, when an alkali ion cell is mentioned as an example, if it reaches more than 
4.35V per eel of the cell eel 62, it will consider that abnormality charge is performed, and 
it is constituted by turning off the charge halt FET 66 (FET4) so that charge may be 
suspended compulsorily. That is, since the electrical potential difference in the full charge 
(100%) of a cell is 4.2V (**50mV) per eel, it is constituted so that abnormality charge 
may be detected in 4.35 V / eel in view of a detection error etc. Moreover, various 
information, such as information about the capacity and the life of a cell besides in the 
case of transmitting the information on the detected abnormality charge, is transmitted 
[ CPU61 ] and received by the communication link using a communication wire (COM1) 
between the embeded controllers 41 which are system sides. 

[0031] Drawing 3 (a) and (b) are drawings having shown the charge property of a lithium 
ion battery, drawin g 3 (a) shows the property at the time of normal charge, and drawing 3 
(b) shows the property of the abnormality charge by failure. In drawing 3 (a) and (b), 
respectively an axis of abscissa shows the charging time (hours), the axis of ordinate 
shows the charging current (mA) and cell capacity (%), and cell capacity and the 
charging current are shown, respectively. In the time of normal charge, as shown in 
drawing 3 (a), if it becomes more than the regularity ( drawing 3 (a) 60%) with cell 
capacity, a battery charger shifts to constant-potential charge from constant-current 
charge, and the charging current becomes small. For example, if a charging current value 
is set to about 300mA or less, it will consider that the full charge was reached and the 
usual charge method will suspend charge. 

[0032] However, abnormality charge when off and FET3 or FET4 cause [ power and ] 
short circuit destruction, as the body of a system shows to drawing 3 (b) will be 
performed. In the example shown in drawing 3 (b), it has the constant voltage whose AC 
adapter 51 is 16V, for example, and the constant current characteristic of 3. 3 A (3300mA), 
and a cell will be charged by 3. 3 A until it will stop charge compulsorily (i.e., if it reaches 
more than 4.35V per eel until it will stop charge compulsorily by the protection network 
(charge halt FET 66) which considers that abnormality charge is performed and operates), 
if a short circuit occurs. When the body of a system is during operation, since power is 
supplied also to the body of a system, the charging current becomes small with 2.0A etc., 
but charging a cell will be continued until a protection network (charge halt FET 66) 
works too. 

[0033] So, with the gestalt of this operation, we decided to judge that abnormalities 
occurred to the cell by grasping the relation between cell capacity and the charging 
current. Drawing 4 is drawing having shown the relation between the cell capacity at the 
time of normal charge, and the charging current. In drawing 4 , an axis of abscissa is 
made into cell capacity(%), and the axis of ordinate is made into the charging current 
(mA). If cell capacity becomes large as shown in drawing 4 , generally the charging 
current will become small. While the too much big current is flowing from that to the 
capacity of a cell, it is possible to judge that abnormalities occurred. That is, according to 
cell capacity, abnormalities and a detectable current value are defined beforehand, and if 
the charging current value detected to this current value is large, it will become possible 
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to detect generating of abnormalities immediately. 

[0034] Drawing 5 (a) and (b) show an example of the decision criterion for the 
malfunction detection used with the gestalt of this operation, drawing 5 (a) shows an 
example of the table for malfunction detection, and drawing 5 (b) is drawing having 
shown the relation of the abnormal current detection threshold and abnormal current 
based on the example of drawing 5 (a). By referring to the table shown in drawing 5 (a), 
if it detects that the big charging current beyond the value shown in a table is flowing to 
cell capacity (%), it can be judged that abnormalities occurred. For example, as shown in 
drawing 5 (b), when the current of 3. 3 A flows, it can be immediately detected as it being 
abnormal current. Moreover, when the current of 2.0A flows, it can be judged at the time 
of 81% of cell capacity that it is unusual. In any case, cell capacity is less than 100%, and 
since a protection network works below in a 4.20V/cel, it is lost that the problem on 
insurance occurs of cell voltage. In addition, what is necessary is to express the value of 
cell capacity by the integral value, to round off the number of in the meantime, for 
example, and just to approximate it in the value shown in drawing 5 (a). 
[0035] Next, it faces attaining detection and the protection feature of such an abnormal 
condition, and the processing performed in the gestalt of this operation is explained 
further in full detail. Drawing 6 is drawing having shown the processing block performed 
by CPU61 of the intelligent cell 52. With the gestalt of this operation, it has the cell 
capacity addition section 72 which computes cell capacity based on this charging current 
and the electrical potential difference from the electrical-potential-difference detector 63 
based on the charging current measured by the charging current test section 71 which 
measures the charging current in response to the output from the current detector 64, and 
the charging current test section 71. In this cell capacity addition section 72, the cell 
capacity as an amount of charges (Ah) or the cell capacity as electric energy (Wh) which 
multiplied the electrical-potential-difference value by the current value, and was 
integrated by time amount can be computed by the ability to integrate a current value and 
time amount. 

[0036] The table as shown in drawing 5 (a) is stored in the abnormal current detection 
table 73. In the abnormal current decision section 74, the value stored in the abnormal 
current detection table 73 is compared with the output from the charging current test 
section 71 and the cell capacity addition section 72, and it has judged whether they are 
abnormalities. In the charge protection FET off directions section 75, when it is judged 
from the abnormal current decision section 74 that it is unusual, the charge halt FET 66 
(FET4) is operated, and charge is stopped compulsorily. Moreover, the notice section 76 
of an abnormal occurrence has notified the purport which the abnormal condition 
generated to the embeded controller 41 which is a system side in response to the output of 
the abnormal occurrence from the abnormal current decision section 74. 
[0037] Drawing 7 is the flow chart which showed the flow of processing at the time of 
using the table shown in drawing 5 (a). By CPU61 of the intelligent cell 52, decision of 
being under charge is made (step 101), first, in not being under charge, it stands by, and 
when it is under charge, measurement of a charging current value is made by the charging 
current test section 71 (step 102). And addition capacity is calculated in the cell capacity 
addition section 72 (step 103). Next, in the abnormal current decision section 74, it is 
judged based on the table information stored in the abnormal current detection table 73 
whether it is 70 (including below decimal point it is the same as that of an expression and 
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the following approximately) of 0% to % where the integrated capacity made capacity 
**** 100% first (step 104). When fulfilling conditions, it is judged for a current value 
whether it is below 3.0A, and in being below 3.0A, it returns to step 101 noting that it is 
normal. 3. In being larger than OA, it is recognized as it being an abnormal occurrence, 
and shifts to exception processing. 

[0038] In exception processing, charge halt processing by the charge halt FET 66 (FET4) 
which is a protection network is first performed by the charge protection FET off 
directions section 75 (step 106). Then, generating of abnormalities is notified by the 
notice section 76 of an abnormal occurrence by the embeded controller 41 by the side of 
a system (step 107). Then, in a system side, a user is notified of generating of 
abnormalities, for example using LCD18 (step 108), and exception processing is 
completed. 

[0039] Next, when ****** for 71 to 80% is judged based on the table information stored 
in the abnormal current detection table 73 when the conditions of step 104 were not filled 
with the abnormal current decision section 74 (step 109) and capacity is in between, it is 
judged whether the current value is over 2.5 A (step 110). 2. If it is less than 5 A, in being 
larger than return and 2.5A to step 101, it will be recognized as it being an abnormal 
occurrence, and will shift to exception processing of steps 106-108, noting that it is 
normal. 

[0040] When similarly ****** for 81 to 90% is judged (step 111) and capacity is in 
between based on the table information stored in the abnormal current detection table 73, 
it is judged for a current value whether it is less than 2.0A (step 1 12), and when it is over 
the value, exception processing of steps 106-108 is made. Moreover, when ****** for 91 
to 95% is judged (step 113) and capacity is in between similarly, it is judged for a current 
value whether it is less than 1.3 A (step 1 14), and when it is over the value, exception 
processing of steps 106-108 is made. Furthermore, when ****** for 96 to 100% is 
judged (step 115) and capacity is in between similarly, it is judged for a current value 
whether it is less than 0.8 A (step 1 16), and when it is over the value, exception 
processing of steps 106-108 is made. Thus, the abnormal condition in the intelligent cell 
52 can be certainly grasped by verifying the value of the table for malfunction detection 
as shown, for example in drawing 5 (a) one by one. 

[0041] Next, the detection approach of abnormal current using a formula is explained, 
without using table information as shown in drawing 5 (a) stored in the abnormal current 
detection table 73. For example, from the relation of the cell capacity and the charging 
current which are shown in drawing 4 , an approximate expression can be searched for 
and an abnormal condition can be detected based on this approximate expression. From 
the relation shown in drawin g 4 , an abnormal current value can be calculated in the 
following formulas, when judging it to be abnormal current, if capacity of Y and a cell is 
set to X. 

- In the case of X<=70% of cell capacity, in the case of Y=3100(mA) and X<=100% of 
71%< cell capacity, it is Y=-60X+6700(mA) [0042]. Drawing 8 is the flow chart which 
showed the flow of the abnormal-condition detection processing based on a formula 
which was mentioned above. In CPU61 of the intelligent cell 52, first, it stands by, in 
making decision of being under charge (step 201) and not being under charge, and when 
it is under charge, a charging current value is measured by the charging current test 
section 71 (step 202), and addition capacity is calculated in the cell capacity addition 
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section 72 by it (step 203). Next, an abnormal current value is calculated by count from 
addition capacity by the above-mentioned formula (step 204). And when the abnormal 
current value calculated at step 204 is compared with the charging current value 
measured at step 202 (step 205) and the charging current value is not over the abnormal 
current value, it returns to step 201 as an all seems well. 

[0043] When the charging current value is over the abnormal current value at step 205, a 
charge halt by the charge halt FET 66 (FET4) which is a protection network is performed 
(step 206). Then, generating of abnormalities is notified to the embeded controller 41 by 
the side of a system (step 207). Then, in a system side, a user is notified of generating of 
abnormalities, for example using LCD 18 (step 208), and a series of processings are 
completed. 

[0044] Thus, with the gestalt of this operation, abnormality charge is detected at an early 
stage, and the mechanism which suspends charge compulsorily is carried in the cell 
(intelligent cell 52). If charge which exceeds specified voltage by abnormality charge in a 
system side will not be carried out even if cell eel 62 self has short circuit fault, the safety 
of the intelligent cell 52 is secured. Even when the short circuit fault of cell eel 62 self 
and the charge circuit fault by the side of a system occur according to the gestalt of this 
operation, it becomes possible to offer a safer system. Furthermore, when abnormalities 
are detected by the abnormality charge detection device inside a cell pack (intelligent cell 
52), while suspending charge compulsorily, a user can be notified of generating of fault 
by notifying generating of abnormalities to a system side. 

[0045] In addition, as for the property in the relation between the cell capacity at the time 
of the normal charge shown in drawing 4, and the charging current, some difference is 
seen according to the class (manufacturer) of cell. However, since what is necessary is to 
equip the abnormal current detection table 73 in a cell with the table information for 
abnormality detection as shown in drawing 5 (a), and for CPU61 of a cell to judge 
abnormalities, and just to use a protection network, it is not necessary to recognize the 
difference in the class of cell etc. in a system side. Moreover, CPU61 of the cell pack 
which detected abnormalities has notified that abnormalities occurred in the system side 
using a communication wire (COM1) while operating a protection network (charge halt 
FET 66 (FET4)). The embeded controller 41 will raise an alert to CPU1 1 which is the 
processor of Maine, if the notice of an abnormal occurrence is received from a cell 
(intelligent cell 52). CPU1 1 which received the alert can notify generating of 
abnormalities to a user by indicating that abnormalities occurred to LCD 18, a CRT 
monitor, etc. In addition, as what notifies a user of generating of abnormalities, how to 
blink LED, the approach using a beep sound, etc. are considered, for example. 
[0046] A case in which the battery charger of the body device which is Note PC etc. 
finally adopted the usual constant current and constant-potential charge method, and the 
external battery charger has adopted the pulse charge method is considered. For example, 
about the special battery charger which performs pulse charge to a lithium ion battery or 
a lithium-polymer battery, the abnormality charge detection device in the gestalt of this 
operation is inapplicable. Pulse charge is the purpose which performs boosting charge, 
and it is passing the high current in the shape of a pulse, applying an electrical potential 
difference higher than the usual charge electrical potential difference. In such a case, if a 
configuration which was mentioned above is applied as it is, it will consider that the 
charging current of an external battery charger is abnormality charge, and charge will be 
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suspended compulsorily. The device which has connected the cell (intelligent cell 52) in 
order to avoid this can use a communication wire (COM1), and it can constitute so that 
ID which is the identification information of a device may be sent to CPU61 inside a cell 
What is necessary is to enable the abnormality charge detection device in the gestalt of 
this operation, when having connected with the body of a device has been recognized by 
ED, and just to disable in CPU61, when that is not right. Thus, if constituted, even if 
possibility of connecting with a battery charger with a different charge method suits, the 
gestalt of this operation is effectively applicable. 
[0047] 

[Effect of the Invention] As explained above, according to this invention, a safer cell can 
be offered even when it is assumed that accidental abnormalities occurred in the duplex. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

("Drawing 11 It is drawing having shown the hardware configuration of the computer 
system to which the gestalt of this operation is applied. 

[Drawing 2] It is drawing having shown the configuration of the intelligent cell equipped 
with the abnormality charge protection feature in the gestalt of this operation. 
[Drawing 31 (a) and (b) are drawings having shown the charge property of a lithium ion 
battery. 

[Drawing 4] It is drawing having shown the relation between the cell capacity at the time 
of normal charge, and the charging current. 

[Drawing 5] (a) and (b) are drawings having shown an example of the decision criterion 
for the malfunction detection used with the gestalt of this operation. 
[Drawing 6] It is drawing having shown the processing block performed in CPU of an 
intelligent cell. 

[Drawing 71 It is the flow chart which showed the flow of processing at the time of using 
the table shown in drawing 5 (a). 

[Drawing 8] It is the flow chart which showed the flow of the abnormal-condition 
detection processing based on a formula. 
[Description of Notations] 

10 - A computer system, 11-- CPU, 18 ~ Liquid crystal display (LCD), 41 — An 
embeded controller, 50 — A power circuit, 51 — AC adapter, 52 [ - Electrical-potential- 
difference detector, ] - An intelligent cell, 61 - CPU, 62 - A cell eel, 63 64 [ - A 
charging current test section, 72 / — The ceHcapacity addition section, 73 / - An 
abnormal current detection table, 74 / - The abnormal current decision section, 75 / - 
The charge protection FET off directions section, 76 / - Notice section of an abnormal 
occurrence ] — A current detector, 65 — The discharge halt FET, 66 — The charge halt 
FET, 71 
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